He had cured two of his cases of encephalitis. One, an extremely serious case, was that of a young man with hemiplegia and aphasia. He was now a practising physician in Denmark. The other patient had almost the same symnptoms; she was a woman aged between 35 and 40, and had made a perfect recovery. Ten years later she had gone to hospital because of another condition, and had died. At autopsy a cavity in the brain was found, filled with clear fluid but without pus. This might have been the result of an encephalitic process, which had become resolved.
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With regard to the early diagnosis of otogenous lepto-meningitis, he did not know any better guide to this than a cell-count made immediately after the puncture.
The Prescribing of Hearing Aids By TERENCE CAWTHORNE IT would be difficult to imagine any branch of otology that has received less attention from otologists in the past than the subject of hearing aids. In consequence our incurably deaf patients have been forced to turn elsewhere for advice on the choice of an aid. Either as a result of our recommendation, or in response to an attractively worded advertisement, the deafened patient seeks the help of the retailer of hearing aids. At his best this retailer is a man who relies for his customers upon the goodwill of the medical profession, and he genuinely tries to remedy the hearing defect with the most suitable atd at a reasonable cost. At his worst the retailer attracts customers by extravagantly worded advertisements, the cost of which is reflected in the price of his instruments. Also he may be willing to sacrifice efficient performance for appearance.
Unfortunately, in the past, this latter policy has paid, owing to the aversion of the hard-of-hearing to advertise their disability by wearing a hearing aid. Most of us have deplored this fact and have hoped to see the day when a hearing aid attracted no more attention than a pair of spectacles. This can only be if and when the results of accurate prescribing and dispensing are as successful for hearing as they are for seeing, which at the moment is not the case.
The correction of a hearing defect presents so many complex problems that their complete solution is not possible in the present state of our knowledge. The invention of the thermionic valve has, however, so increased the range of the measurement and amplification of sound that already there has been a great increase in the efficiency of hearing aids, so that we may look forward to the day when we can expect as good results from prescribing hearing aids as we now do from prescribing eye-glasses.
The prescribing of a hearing aid calls not only for an accurate estimation of the hearing loss over the whole audible range, but also for a knowledge of the optimum amplification desirable for the different frequencies. This should always be the concern of the otologist. Armed with this knowledge and knowing the main use for which the aid is required, he can say which type of aid is likely to be most practicable. An idea of the performance of the various aids is essential but unfortunately it cannot, in many cases, be more than an idea, as there are not at the moment any standards of performance for our guidance and the patient's safeguard.
The actual dispensing of an aid is, of course, a matter for the technician-retailer who, with advantage, may also be the manufacturer. His business is to supply, primarily on loan, an apparatus whose performance corresponds as nearly as possible to the prescription of the otologist. The patient should again be tested with the aid to see that the prescription has been accurately dispensed. The importance of this step does not always appear to be realized either by the patient or the otologist, and more often than not it is omitted.
In brief, the greatest service that the otologist can offer his incurably deafened patient is to guide him in the choice of a hearing aid.
In order to be able to do this with any degree of accuracy and success, the following factors must be considered:
(1) The nature and extent of the hearing defect.
(2) The type and performance of the available hearing aids.
(3) The personal feelings and pocket of the patient.
(4) The main use for which the aid is required.
Before going into these factors in further detail, I will discuss briefly the measurement of sound intensity.
In order that there should be a definite understanding between the prescriber and the dispenser of hearing aids, it is essential that some clearly understood unit of hearing loss should be employed. The most desirable unit of sound intensity has been the cause of much dissension in the acoustical world, the final result of which is not yet apparent. At the present moment the most favoured unit is the decibel, and it has the merit of being generally used by most workers in acoustics.
This decibel represents the smallest increase in sound-intensity that can be appreciated by the human ear under normal conditions. It is a logarithmic unit, that is to say, 10 decibels correspond to a tenfold increase in sound intensity, 20 decibels to a hundredfold increase, 30 decibels to a thousandfold increase, and so on. The maximum range between the threshold of sound and the threshold of feeling lies in the region of 2,000 cycles per second and extends for 140 decibels. The level for conversational speech in average surroundings is 55 decibels. This figure depends upon the surrounding noise, because with normal hearing the voice is unconsciously kept as far as possible from 10 to 25 decibels above the level of the background inoise. The ear is most sensitive to sounds in the middle range of frequencies between 500 and 2,000 cycles per second, and fortunately it is within these limits that most speech sounds occur.
To return to the factors concerned with the prescribing of hearing aids:
(1) The nature and extent of the hearing defect.-An accurate estimation of this is essential. Thenature of the hearing defect is the first consideration, because all forms of conduction-deafness, however severe, will derive benefit from an aid. The use of an aid in perception-deafness however is limited by its degree. In cases where the total loss is not more than 50%, an aid is likely to help, but in more advanced perception cases the benefit is very limited. The explanation of this is that in conduction-deafness, any amplification is absorbed by the defective conduotitg apparatus and sounds of normal intensity reach the cochlea. In perception-deafness there is-.no barrier to the passage of amplified sounds to the cochlea and, in consequence, those parts of the cochlea which are functioning may be over-stimulated and the result will be confusion and possibly discomfort.
Having determined the nature of the deafness, the next step is to estimaWe its extent. This can be done by the use of calibrated tuning-forks or the auldiometer. The latter may be used for testing pure tones, or for speech. The advantage of the audiometer over the tuning-fork is that its output can be raised at will, or kept constant, and that it is capable of accurate measurement. Despite the possible objection to the use of headphones with an audiometer, I havis no hesitation in saying that it is far quicker and far more accurate than the tuningfork for measuring capacity for pure tones.
As the main reason for wanting a hearing aid is ususJ& an inability to hear normal speech, ordinary methods of testing the speech-hetiabg eapacity are not of much use. At the same time it is of the greatest importance for prescribing purposes to find out what degree of amplification is required to enable a patient to hear normal speech. It is not sufficient to,know the hearing loss in decibels for the various pure tones, because it has been found that the provision of an aid which more or less exactly corrects the pure tone defects does not necessarily give the best results for speech. Therefore, in addition to calibrated tuning-forks, or a pure tone audiometer, some form* of calibrated-speech-amplifier is desirable. This can conveniently be made by the incorporation of a speech circuit in an audiometer which enables the output of the voice to be amplified to a measurable extent, irrespective of the input. In other words, such a device is nothing more or less than a hearing aid, with the added advantage that its performance can be measured in decibels, or whatever other unit is chosen. I am sure that it is only by using such an apparatus, possibly with the incorporation of various filters to give selective amplification, that the best results from prescribing aids are to be obtained.
The most satisfactory way of assessing the performance of any amplified speech circuit is to employ monosyllabic words, each of which has been chosen to accentuate a different vowel or consonant sound. As there are less than forty different speech sounds in English, the list of words to be used need not be very long. This method of speech testing has been perfected by telephone engineers and is of value to the otologist, not only in his preliminary tests, but also in assessing the performance of any aid.
I think that possibly the most significant indication of the value of the audiometer is that most retailers of hearing aids not only make full use of it, but in some cases even offer to supply the doctor with an audiogram.
(2) The type of hearinq aid.-Naturally, any prescription will be governed by the performance of the hearing aid, and a knowledge of the advantages and drawbacks of the different types of aid is important. They may be conveniently divided into non-electrical and electrical.
The non-electrical consist of horns, auricles, and speaking tubes. They serve as collectors of sound waves and so bring the speaker nearer to the listener and exclude extraneous sounds. Some of the horns also act as resonators. Their power of amplification is limited (somewhere about 12 to 15 decibels), and their chief use is for severe cases of perceptive deafness where much amplification would only bring the amplified sound near the threshold of feeling and so cause confusion.
The electrical aids. These consist essentially of an amplifying circuit connected to a microphone, and a receiver. The amplifying circuit may either be a small dry cell or it may be a series of wireless valves fed by a large dry cell and an accumulator. For the sake of brevity these will be called battery-operated " and " valveoperated" respectively.
The battery-operated circuit is capable of a maximum of about 60 decibels of magnification, whilst the amplification of the valve-operated circuit is only limited by the number of valves and size of the set. In the usual portable variety where there may be as many as three valves the amplification may reach 100 decibels. The microphone is the most important part of the set. The carbon-granule type of microphone is the most commonly used because it is the only one that transmits sounds sufficiently intense to admit of the circuit's being operated by a small battery. Unfortunately this is the least efficient type of microphone and an added objection is its tendency to develop internal noises. By altering the quality and arrangement of the carbon granules it can be made more sensitive to the higher frequencies, and this is of importance when prescribing such an aid where high tone amplification improves the performance. Much more efficient microphones are the-crystal type and the condenser microphone. Because of the weakness of the intensity of their response, they can only be used with a valve circuit. Their performance is so much better than that of the carbon-granule microphone that there is no doubt that in practically all cases where an electrical aid is required the valve-operated set will give by far the best results.
The receiver may operate either by airor bone-conduction. The most efficient one is undoubtedly a high quality telephone receiver and its only drawback is in its appearance. Small receivers chosen for their inconspicuousness sacrifice much of their efficiency for the sake of appearance. The bone-conduction receiver has a limited use for those cases in which the amplified sound by air-conduction would still be 30% below normal. The sphere of usefulness of this type of receiver is much less than would appear at first sight, because hearing by bone-conduction is 30% less efficient than by air-conduction, and is by no means free from distortion.
Each receiver has a characteristic response which amplifies certain frequencies more than others, so that by choosing an appropriate receiver, different kinds of frequencies may be accentuated.
To summarize: By altering the microphone and receiver, much can be done to suit an electrical aid to a prescription, and it is possible that with the valve-operated sets selected amplification for any kind of frequencies may be obtained, although up to the present it has been found that the best results are obtained either with uniform amplification or with increased amplification of the higher frequencies. However, there is no doubt that improvements in hearing aids will be on the lines of selective amplification.
(3) The personal feelings and pocket of the patient.-This is by far the most difficult factor in prescribing a hearing aid. In the first place every patient, not unnaturally, wants his set to be as inconspicuous as possible. That is, one presumes, why battery sets and bone-conduction, or tiny air-conduction, receivers are so popular. Although these sets are by no means always the best for the patient, he often chooses them for their appearance and size. Another factor is the upkeep. The battery set requires a new battery fairly frequently. The valve set not only needs a new battery everv few months, but the accumulator requires weekly attention. I understand,-however, that for actual cost of upkeep, valve sets compare favourably with battery sets. In the matter of upkeep, the non-electrical aid has the advantage in that all that is needed is to see that the ear-piece is kept free from wax. The question of price, unfortunately, is an important one for many patients. Roughly speaking, at a reputable retailer's such as one of those recommended by the National Institute for the Deaf, the non-electrical aids vary in price from £1 to £5, the battery-operated sets from £5 to £20, and the valve-operated sets from £12 to £25. Recently a 2-valve aid has been described and its price should be about £6. It is obvious that however desirable they may be, most valve-operated sets are beyond the means of many, and it is to be hoped that the increased use of hearing aids will materially help in reducing their price.
(4) The conditions under which the hearing aid is to be qused.-This important factor is frequently neglected. For individual spech, a speaking-tube or trumpet is frequently sufficient, although many people find it most disconcerting to have to speak down a tube. An electrical aid obviates this and is consequently preferred by most. For general conversation, for a theatre, lecture, or church, one of the valve aids gives by far the best results. Sometimes the patient needs the aid to listen to one particular person, and it is then important to take into consideration the pitch of that person's voice when prescribing the aid. I think that we can look forward to a future of great possibilities, when the increased efficiency of hearing aids will result in their more general use, and the present high prices will be brought down to suit the pockets of poorer patients. It
